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wo coe Owing to the current nature of the investigations 
RNY fy mentioned in the Technical News Bulletin, sometimes 
oh it will be impossible to supply printed information 
: regarding them. However, in these cases, when the 
investigation has progressed sufficiently far, the 
Bureau will be pleased to furnish technical data to 
those engaged in the particular application of the. 
subject, in order to avoid the delay incident to 
publication. 


1 Comparison of A comparison of certain platinum and platinun- - 
Standards of Mass iridium standards of the Bureav with the two national 
standards (kilogram No. 20 and kilogram No. 4) was 
completed during ilfarch and represents the most elabor- 
ate work of the kind that has been done by the Bureau. 
of Standards in many years. This series consisted of 
58 weighings, each of which included 4 determinations 
of the difference between the 2 standards being 
compared and 2 determinations of the sensitiveness of 
the balance. The values of a platinum Iilogram and 

of the sum of 4 weights from a platinum-iridium set 
were also determined. In each case the values based on 
the two national standards agreed within less than the 
calculated "probable error" of the result, which was 
about 0.005 mg. All weighings were made in pairs in 
order to eliminate the difference between the two 
plates on which the standards were kept while on the 
balance, Another way of indicating the accuracy of 
the results is to state that the maximum discrepancy 
between any of the 19 pairs of observations was 0.02 mg., 
which is 2/100 000 000 of the masses of the weights 
being compared. 
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One of the most gratifying features of the work 
is the complete agreement of the results*based on the 
two national standards, notwithstanding the fact that 
one of them has been used several times while the 
other has not been employed for actual weighing since 
it was received from the International Bureau of 
Weights and Measures in 1889, 

About an equal number of weighings were made in 
determining the actual values of some of the gold- 
plated bronze standards. The computation of these 
results is not entirely complete, but it is evident 
that they will not be quite so accurate. This was to 
be expected because the very large corrections which 
are necessary for the buoyant effect of the air can- 
not be made with as high precision as the weighings; 
and even the weighings themselves are less accurate, 
owing to the relatively large effect of minute vari- 
ations in the air pressure and temperature. 


Technologic Paper No. 208 of the Bureau of 
Standards, now for sale by the Superintendent of 
Documents, Government Printing Office, Washington, 

D. C., at 52 per copy, describes what is known as the 
substitution method of weighing. The basic principle 
of substitution weighing is very simple, In general,. 
the object to be weighed is placed on the platform of 
a scale and balanced. This load is then removed and 
standard weights are substituted until the balance is 
restored. The standard weights needed to accomplish 
this are equak to the required weight of the object. 
The important advantage of this method is that the 
effect of certain errors in the scale which would 
otherwise affect the results can be eliminated, By 
observing certain precautions and details in the pro- 
cedure, very accurate results are possible, — 


This paper describes a plan for making substitution 


weighings which can be applied in using equal~arm 
balances or compound=lever scales. It is based upon 
the method devised by the Bureau in the testing and 
standardization of the 10 000-1b. weights which form 
a part of the railroad track scale testing equipment 
and in which maximum accuracy is desired. This work, 
which has now been carried on for several years, has 
aroused the interest of practical scale men in the 


methods employed by the Bureau. The methods of carrying 
out substitution weighing and the system used in record- 


ing the data are as nearly as possible Jike those 
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employed in the scale testing work, While the method 
was developed for use particularly in the testing of 
large weights, one of its greatest uses will be in 

he careful test of the ordinary size weights employed 
as working standards and for the testing of counter- 
poise weights. 

In the method of weighing by substitution described 
in this publication, readings are taken from the moving 
beam by means of a pointer and scale which are anplied 
to the mechanism, The accuracy obtained is not 
limited by anyerror in the multiplication ratio of 
the weighing mechanism but only by the precision with 
which it will repeat its indication. The paper in- 
cludes & general description of the theory of weighing 
by substitution, the preparation of the scale for 
weighing so that the motion of the beam can be read on 
a graduated scale, the method for obtaining the pose 
sitions of equilibrium of the beam from the readings 
taken on it while moving, the method of removing and 
substituting weights, a description of the details to 
be observed in prenaring the scale and making obser- 
vations, and the practice to be followed in making 
computations. 


On March 17, a meeting of the National Screw Thread 
Commission was held at the Bureau of Standards, at which 
consideration was given to the question of tap drill 
sizes to be recommended for producing holes in con- 
formity with standards adopted by the Commission. It 
was voted to recommend drills of a diameter midway 
between the maximum and minimum minor diameters of the 
tapped holes already established, These limits result 
in a thread in the nut of from 75 to 83 1/3% full 
depth, with a mean value of 79 1/6% full thread depth. 
The recommended sizes are to be further considered with 
reference to a series of decimal wire gage sizes which 
is also under consideration. 


he standard methods of making magnetic measure- 
ments which are now in use require relatively large 
samples of material. While these methcds are fairly 
satisfactory for most purposes, many cases occur 
where it would be desirable to make reliable measure- 
ments on,smailer sampies, For example, in researches 
on the properties of different materials and in the 
development of materials for particular purposes, the 
expense would be very greatly reduced if small samples 
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for Construction of 
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could be made to servee In order to meet this need, 

a special study has been made at the Bureau of 
Standards, and apparatus has been constructed which 
requires a sample only 10 cm long and 6 mm in diameter. 
This work is not yet complete; but the data already 
obtained indicate that the apparatus will give very 
satisfactory results, 


A member of the Bureau of Standards attended the 
Convention of the Wisconsin Electrical Association 
held at Milwaukee March 22 and 23, and participated 
in the discussion of overhead line construction, 
emphasizing the need of data with reference to lines 
which have failed and which have not failed in severe 
weather. Public Utilities Commissions were visited 
in the states of Ohio, Cklahoma, Missouri, Iowa, 
Michigan, and Indiana, In all of these states, 
overhead line construction rules have either been 
adopted or are now being considered for adoption or 
revision. The states which contemplate action appear. 
to be uniformly desirous of adhering to the require- 
ments of the National Electrical Safety Code. 

In this connection, it should also be mentioned 
that a lecture was delivered before the Oklahoma 
Utilities Association at Oklahoma City on March 14 
at which overhead crossing specifications were 
considered. 


Radio direction finders and other devices have been 
in use for some time to assist airplanes in landing 
during the night, fog, or at other times of poor visi- 
bility. The most usual method of employing radio for 
this purpose is to transmit from any ordinary elevated 
antenna at the landing field radio signals which are 
received on a direction finder carried by the airplane, 
Such a method gives the direction of the landing field 
but does not tell accurately the distance from the 
plane to the field. 

Several years ago the Bureau of Standards was called 
upon to develop a ethed to assist airplanes in 
accurately locating the landing field when the airplane 
was quite close at hand. A method was desired which. 
would give a signal heard over a comparatively large 
area when the airplane was at a high altitude but would 
be localized within a small area when the plane was 
near the ground, A method employing a large horizontal 
coil tuned to 500 cycles was tried but did not prove 
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satisfactory. The use of radio frequency waves was, 
therefore, undertaken and two horizontal coils, one 
above the other, with current flowing in opposite 
directions, were used. A fairly high radio frequeney, 
such as 300 kilo-cycles, was employed in this case. 

A calculation was made which indicated that the 
Signals radiated from the 2 coils would be the 
strongest for an airplane flying in a given horizontal 
plane whenever the airplane was within a comparatively 
small ring-shaped area located above the landing field. 
The results of these calculations were verified in 
practice, 

The Bureau of Standards has just published a paper 
giving the theory of the radiation from an antenna 
consisting of 2 horizontal coils such as that described 
above. The area within which the signal is heard, and 
the point at which it is most intense are discussed. 
The results of these investigations are given in BUreau 
of Standards Scientific Paper No, 431 "The Field 
Radiated from Two Horizontal Coils" which may be 
obtained from the Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C,, at 5¢ per copy. 


The Department of Commerce, through the Bureau of 
Navigation, has for a number of years issued a monthly 
periodical called the Radio Service Bulletin. This 
gives information regarding changes in the radio laws 
and regulations, additions or changes in the list of 
licensed radio stations, and other traffic information, 
and also contains brief news items regarding new 
developments in radio communication, particularly in 
government radio work. Information is given regarding 
stations which broadcast weather and market reports, 
music, and other kinds of news and entertainnent. 

The Bureau of Standards contributes to the Radio 
Service Bulletin regularly items concerning its radio 
work, and new publications in this field are promptly 
noted. <A subscription to the Radio Service Bulletin, 
therefore, forms a convenient means of keeping in 
touch with the radio work of the Bureau of Standards 
as well as other government departments. In this 
connection, it should be borne in mind that because of 
the great number of demands upon it, the Bureau of 
Standards cannot undertake to send individual notices 
of the appearance of its new publications to all those 
interested in radio work. 
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8 The High-Frequency 
Resistance of Induct- 
ance Coils 
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Subscriptions to the above-mentioned bulletin 
should be sent to the Superintendent of Documents, 
Government Printing Office, Washington, D.C. The 
price per year is 25¢ for subscriptions in the 
United States, Canada, Cuba, and Mexico, and for 
other countries 40% per year. 


As mentioned in item 15 of Bulletin No. 57, an 
"inductance coil" is simply a coil: of wire wound in 
any one of a number of different familiar forms. The 
behavior of such coils in circuits carrying direct 
current or alternating currents of low frequencies, 
such as 60 cycles, has been studied for many years 
and is well known. When the attempt is made to predict 
the behavior of an inductance coil at radio frequencies 
by extending the relations which are sufficient to 
predict its behavior at low frequencies, it is found 


that other effects are present under the new conditions 


which do not require consideration at the low fre= 
quencies. At low frequencies the same number of 
amperes flows in every part of the wire constituting 
he inductance coil, and the distribution of the 
current over a given cross section is practically uni-~ 
form. At high frequencies, the current density is not 
uniform over a given cross section of a wire, nor is 
it the same for different cross sections of the wire. 
The current flow is modified by the induction effects 
of magnetic as well as electrostatic nature. For 
direct current, the resistance of inductance coils can 
be determined by Ohm's lav, but at radio frequencies 
Ohi's law by no means gives complete information 
regarding the resistance of a coil, The study of non- 
uniformity of current density in a particular cross 
section is the subject of "skin effect," on which 
various investigators have already done considerable 
worke The differences in the current flowing across 
different cross sections of the wire forming a coil 
is caused by the capacities distributed along the 
winding of the coil. 

An inductance coil behaves in an electric circuit 
primarily as an inductance. The potentials of the 
different parts of the coil are, however, different from 
each other and from the potentials of the ground. For 
this reason, the coil behaves also to a certain extent 
as an electric condenser, or rather a system of 
condensers. The impedance of these capacity paths is 
lov at radio frequencies, and the capacities constitute 
shunt paths for the radio-frequency current and ¢nuse 
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charges to collect at various points of the coil thus 
creating back electromotive forces. There are several 
effects of the non-uniform distribution of current 
along the wire, of which the most important is the 
increase in the resistance of the coil with the 
frequency. At radio frequencies, the resistance of 
an inductance coil depends upon the point of the coil 
at which an emf is inserted and the current measured. 

On account of the importance of inductance coils 
in radio communication, careful studies, both theo- 
retical and experinental, have been made at the Bureau 
of Standards on capacity effects and other effects in 
inductance coils at radio frequenciese Some of the 
results of these investigations are contained in a new 
publication, Bureau of Standards Scientific Paper 
No. 430,"The High Frequency Resistance of Inductance 
Coils." In this paper a formula for the resistance of 
an inductance coil is derived which takes into 
consideration both the s!rin effect and the capacity 
effect for the case of a short single-layer solenoid, 
and the results of experiments are given which check 
this formla. Other more general formlas for current 
distribution and resistence are also derived. 

ii copy of this paper ay be purchased for 5¢ fron 
the Superintendent of Documents, Government Printing 
Office, Washington, D. C. 


9 Installation of New The Bureau of Standards has been of assistance to 
Sugar: Laboratories for the Customs Service of the Treasury Department in con- 
the Customs Service at nection with the installation of the new laboratories 
Baltimore, Md. for sugar analysis at Baltimore. This work, which is 
now practically completed, has included the installation 
of a chemical laboratory equipped with model benches 
with alberene tops, hoods, and the necessary accessory 
equipment. <A polarimetric laboratory has likewise been 
designed for the analyses cf imported sugars and will 
be completely equipped for this work. 
Owing to the fact that the building which had to 
De utilized for this sugar laboratory was not equipped 
with all the appliances needed, it has been necessary 
to plan for the installation of a steam boiler, hot 
water heater, vacuum and compressed air outfit, as 
well as the necessary gas and electrical connections 
| essential for work of this kind. By detailing a menber 
| of the staff of the Bureau to Baltimore and through the 
| loan of apparatus, it has been possible to carry out 
sugar testing at Baltimore even before the completion 
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of the new laboratory. So far tests on the exchange 
samples of sugar for comparative purposes show satis- 
factory agreement between this and other laboratories 
of the Customs Service. 


10 Assistance in One of the sections of the Bureau of Standards is 

Renedying Acoustic devoted to the measurement of sound, This involves © 

Defects of Town Hall investisational work of an extremely varied character. 

at Johannesburg, Quite frequently the Bureau has been able to assist 

South Africa in remedying the acoustic defects of assembly halls 

S and similar places, 

5 Some months ago, a request was received from the 

. authorities of Johanessburg, South Africa, for assist- 
ance in improving acoustic conditions in the town hall 
of that city, which contains a very large auditoriun. 
It is interesting to note that, although the institution 
the assistance of which was sought by the South African 
authorities, is separated from the building under 
consideration by many thousand miles, which necessitated 
carrying on the whole matter by correspondence, the 
Bureau was able, from plans and data concerning the 
structure, furnished by the Town Engineer, to suggest @ , 
renedy for the unsatisfactory condition. It is believed 
that almost all the difficulties in this case are due 
to the large size of the auditorium and in the Bureau's 
final report certain simple means for overcoming these 
defects were described in considerable detail. 


Ti Tests of Tobacco The Bureau is conducting a short preliminary exami- 

Cloth nation of tobacco cloth with the object of comparing 
woven and knitted materials. This cloth is spread over 
the growing plants with the object of preventing the 
passace of too much sunlight and also to keep the 

| humidity of the tobacco leaf as constant as possible 

. resulting in a more uniform and lighter colored leaf. 

LF It has been proved by service tests that a woven 

> fabric when torn and subjected to a high wind will tear 

. indefinitely and expose the leaf to the damaging con- 

ee ditions mentioned above. It is hoped that the nev 

| fabric will prevent such tearing although local tears 


are formed with greater ease. The important noint 

| is the magnitude of the tear in the tivo classes of 

‘a fabrics. 

12 Tentative Specifi- The laboratory work on numbered duck, which includes 
cations for Numbered the determination of the physical properties and the 
Duck accompanying tolerances, has been completed by the 


Bureau, and these results form the basis of specification: 
which have been issued in mimeographed forn. 
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iA meeting was held on March 15 between the Cotton 
Duck A ceemen tion and representatives of the various 
government departments which resulted in drawing up 
the specifications just mentioned. The specifications 
not only allow for tolerances for the novernnent 
methods of test, but take into consideration the 
commercial aspect of the situation as well. The work 
can now be considered complete, except for final 
adoption by the Cotton Duck Association, Before this 
taked place, a few minor changes may be found desir- 
able, but it will not be necessary to hold another 
meeting. embers of the Association have expressed 
their satisfaction with the way in which the wort has 
been conducted. 


On March 9, an important conference was held 
having for its object the standardization of cordage. 
At this conference, The Cordage Institute Was repre- 
sented by 4 of the leading eee ee while various 
branches of the government, ch as the Navy Department, 
Panama Canal, the Coast Guard Service, and the Bureau 
of Standards also tock part. The es point of. dis= 
cussion was the development of a fatigue or endurance 
test for rope intended for use by the government. 

The result of this first meeting was the appointment 
of 3 cormittees, one on a service test, the second on 
a laboratory test, and the third on nomenclaturee 
the manufacturers were greatly interested in this work 
and stated that thev believed it would produce zood 
results from their point of view besides benefitting 
the distributors and consumers, The next conference 
MS Lor vewnelo On mpril 18 and’ 19, 


A supplementary report on methods for determining 
the tearing strength of paper has. been published in 
the Paper Trade Journal for March 9, 1922. On account 
of the publicity which has lately been given to this 
type or tester, the arvicle is of particular interest. 


A representative of the Bureau cf 5S 
attended several conferences of the Inter 
Committee appcinted by the Post Office D 
revise specifications for the purchases of er 
Forty-three items were either eliminated from the 
schedule or merged with other items. It was recommended 
by this Committee that standard samples of paver for 
color and finish be used, and the quality ond specifi- 


cations were modified to more nearly conform to trade 
practice, 
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Item 10 of Technical News Bulletin No. 59 contains 
3 errors which should be corrected as follows: In the 
second line "1/2 inch" should be "1/4 inch." The 
heading of the first column in the table should be 
"Pre-heating (20_ minutes at temperature indicated)". 
The heading of the second column should be 
"Hardening (5 minutes at temperatures indicated )," 


Several series of "sequence etchings" have been 
tried out on a specimen of high speed steel which was 
in the "as received from the mill" condition. Sequence 
etching means the etching with 2 or 3 reagents in 
successive order without ary repolishing of the section 
between the etchings, and the taking of micrographs 
after each etching at the same spot in the microsection 
in order to note any chanses in microstructure produced 
by the last etching as compared with that developed by 
the preceding etching reagent. The reagents used in 
various combinations were: (1) Dilute NH,OH solution 
together with a weak electric current, the specimen 
being made positive pole; LOO, alcoholic Bloat on of 
HNOs3; (3) boiling sodium picrate, and (4) Murakami's 
poveent (2 solution of potassium ferricyanide and sodium 
hydroxide) at boiling temperature, The results, as 
judged from the behavior towards the various etching 
reagents tried, appear to show that there are at least 
three different constituents present among the imbedded 
globules or particles in the specimen of high speed | 
steel, in the "as received fron the mill condition," 
though any attempt to state the nature of these con- 
stituents would, in view of present developments, 
involve Betuietsone 

In order to obtain tungsten carbide in sufficient 
bulk for making various etching tests thereon, plans 
are now under way to try carburizing metallic tungsten 
(1/2" diameter bar stock) by the "cementation" method. 


It appears that the series of tests which the 
Bureau has carried out upon the corrosion of chromiun 
steel that the behavior of the material when subjected 
to the acid test is not a sure criterion of its 
resistance to atmospheric corro ie Of all the alloys 
examined, a high nickel-chroniun steel, invar, pure 
iron, and medium carbon steel (very slowly cooled fron 


‘a high temperature) were the most resistant to hydro= 


chloric acid as measured by the loss of weight per unit 
area per day, High chromium steels (for example, 
13.70% Cr, 0.29% C) were found to be attacked by acid 
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; very much more readily. However, when the sare 

i. specimens were subjected to a vreathering test, 

‘ consisting of a partial immersion in water and 
exposure to the eir, the order of resistance was 
almost completeiy reversed. The high-chromium steels 
were the ones to withstand the treatment best, the 
lovechremium ones and the pure iron showing rust 
spots early in the test. The combination of both 

nickel and chromium appear to make the steel resistant 
va both acid and weather attack. In general, the 
steels which were quenched were found to resist 

‘ corrosion better than the same material in the 
annealed state, but the differences found were mich 
less than the differences resulting from composition 
changes, thus indicating Ee composition rather 


than treatment should receive primary consideration. 
Additional results wili ame be ready for some time. 


pen in Iron 4. series of melts of electrolytic iron have been 
glted Under Air or Gas made at the Bureau under air in the induction furnace 

with additions of varying amounts of metallic calcium 
as & deoxidizing agent. Ine addition of calcium up 
to Cat% did not increase the soundness of the chilled 
cast ingots. The amount of oxygen (determined by the 
meee ‘ncthod) in the ingots was practically the 

me throughout the series regardless of the amounts 

af calcium edded. The average oxygen content of the 
caicium treztei melts was approximately 0.23%. Pure 
electrolytic iron melted under the same conditions 
contained 0.21% oxygen. All the above melts were 
mage in the open under still air, Electrolytic iron 
meited under a jet of air contained only slightly 
more oxygen than when melted under quet air, namely, 
0624%. Ingot iron melted under similar conditions 
under quiet air and under an air jet contained, 
respectively, 0.21 and 0.26% oxygen. Ingot iron 
melted under the oxidizing flame of a gas blast-torch 
contained 0.26% oxygen, the same as Soe melted under 
a) jeu Of ear, 


Meeting of the Gage i, meeting of the Gage Steel Steering Committee 

el me oer*ns Committeé was heid at the Bureau “arch 3 for the purpose of 
outlining in detail the first work to be undertaken, 
It was decided that a special research cperator, 
worxing under the supervision of the Comnittee, would 
be eae for successful prosecuvion of the work in 
view, and that the first series of experiments should 
largely form a study of the effects of rate of 
heating on the dimensional changes in hardening and a 
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comparison of the resistance to abrasion of the 
various steels selected previously by the Committee. 
The necessary work of procuring the steel is now 
under way,and a detailed report of the procedure to 
be followed in preliminary experiments referred to 
above has been prepared, 


The porosity of clay products has an important 
bearing on their strength and fire-resisting 
properties as well as uvon their ability to withstand 
repetitions of freezing and thawing. The percentage 
of water absorbed under given conditions can be taken 
as an index of the porosity of clay bodies burnt below 
vitrification. Until recently building ordinances 
generally prescribed immersion in cold water for 2 or 
o days as the method for determining porosity, but 
lately there has been a general change to the 5-hour 
boiling method, often without a change in the specified 
absorption limits. 

An investigation has been conducted by the Bureau 
of Standards to determine the difference in results 
obtained with various methods and their effectiveness 
in determining the total porosity. Specimens of the 
different types of clay were successively immersed in 
water for periods up to 9 days and in boiling water 
for periods up to 5 hours with determination of rates 
of absorption. Similar determinations were made under 
vacuum and finally the total porosity was obtained by 
volume and specific gravity measurements. 

The results, while varying considerably between 
different types of clay, are in general: (1) Absorption 
determined by cold water immersion does not approach 
near enough to complete saturation to give practical 
and consistent results; (2) the best practical method 
consists in boiling for 5 hours, cooling the water and 
specinens to room temperature, and allowing them to 
soak for 1 hour. When about 88% saturation is reached, 
the absorption thus determined is on the, average 
1.28 times that determined by immersion in cold water 
for 72 hours. (8) Prover treatment under vacuun will 
give nearly the full saturation and porosity, but the 
method is probably too complicated for use in , 
acceptance tests. 


An article on standard tests and specifications 
for glass tableware has appeared in "Glass Industry," 
and a paper on the subject of disintegration of soda- 
lime glass in hot water was presented by a member of 
the Bureau's staff at the meeting of the American 
Ceramic Society recently held in St, Louis. 
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On March 8, a conference. of the Subcommittee on 
Class ificabien: and: Nomenclature met and adopt3d a 
system of classification and nomenclature for plate 
and window glass. Tne most important result o? tiis 
meeting was the dropoing from the classification ell 
those descriptions of glass which are quite commonly 
emoloyed but which do rot represent the qualities of 
glass usually supplied or which are a duplication of 
glasses already included, 

The Committee récommended that this classification 
and nomenclature be incorporated in a report together 
with complete tentative specifications of such a natur’ 
that the material will be in shape for the discussion 
of the whole problem by the entire Committee, This 
work is being carried out with the expectation of | 
holding ra next conference about May ist. Testing 
work on plate and window glass during the month in- 
cluded re completion of the investigation of 16 types 
of polished codes and wire glass representing 4 manu 
fasivurers, and 9 types of window glass representing 
4.other makers. The products of 2 more manufacturers 
are still to 'be tested, 


Arrangements have been made for some very important 
cooperative work between the Bureau of Standards and 
the Enamei Division of the American Ceramic Society as 
well 2s manufecturers of steel and enameled ware, lock=- 
ing to the solution of problems particularly affecting 
enameled metal products, Tnaese problems are: The ~— 
warping of steel.and. iron, and the relation of com- 
pos?ticn of cast iron to the blistering of the enameled 
conting. These cooderative investigations will be 
under thé direction of ‘the Bureau which will also 
handle the work of a metallurgical nature which will 
alse be involved. 


A conference was held at the Bureau of Standards on 
Varch &@ to consider the tentative specifications for 
eneneledl kitchen ware, About 20 members of the Sheet 


Lietal Ware Association and 2 representatives of the 
Marine vdrps were present. . The general features of the 
spocl ific tions were approved by those present although 


some slight changes in the wording, particularly in. 
regard to sampling, will be necessary. The Technical 
Comittee of the Association has been instructed to con= 
fer with the representatives of the Bureau in making 
the changes. 

Seavsneratis? 


BS. We STRATTON 
Director 
 HGB 


